3.1 i
3.1.1
Atomic absorption/flame emission spectro-
photometer model AA-670 Shimadzu
2. Flame photometer model 400 Corning
3- X-ray fluorescence spectrometer model JSX-60
Jéol X-ray fluorescence spectrometer model EDXRF XR-
200 Link System Ltd.
4, X-ray diffraction spectrometer Phillips
model TW 1130/91 (generator) Cu K3 (radiator)
D. Thermal analyzer model DT-30 shimadzu
6. Inductive coupled plasma spectrometer model
TCPS-50 Shimadzu
(Electric furnace) 1200
Thermolyne
8. (oven) 220
Yamato model DFM-61
9. (Jaw Crusher)
10. (Disc mill) Type T.2 250

Siebtechnik
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11, I Retch
12. | (Vacuum pump) General electric
13, (Hot plate)
SYBRON/Thermolyne
14, (Magnetic stirrer) Fisher
15, - (pH-meter) model PHM.83
Radiometer Copenhegen
16, - (Pycnometer) 10.0 cm3
17, (Fluidization furnace)
&1
I
30 65-0 115
200 ,
4.0 5-0 (valve)
1
15 '
) 25
1200 (Thermo-

couple)



. By pass

Product

3.1

9.
10.
100
12,

13. Orifice

14
15

. Manometer
. Thermocouple

16.



h?»>

3.1.2 ch reagent grade AR
analytical grade

Carlo Erba
£ VERCK
(AR) MERCK
Riedel-De Haen
;' (AR) May and Baker
BOH
BDH
VERXK
BDH
PATTON AND REEDER'S INDICATOR ~ BDH
(AR) VERCK
(AR) Carlo Erba
(AR) Riedel-De Haen
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3.1.3 '

1 / Atomic absorption
spectrophotometry, Flame photometry Inductive coupled plasma spec-
trometry

BDH
BDH
BDH
BDH
Fluka
BDH
Fluka
Fluka
3.2 '
jaw crusher 1
disc mill
-30 -200
3.3 1
3.3.1 '
3.3-1.1, (45)
115-120
, 2.0000

115-120 2 '



3.1

3.2

2.0000
2.0000
2.0000

3.3.1.2

1.9988
1.9989
1.9989

3.1

%

()
0.0012 0.06
0.0011 0.06
0.0011 0.06

y 1

0.0620.00
' (45)
(pycnometer)
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3.2 : *
()

1 2 3
+ 7.9997 8.7060 8.7060
4 8.5003 9-1858 9.2102
+ 4 15.8731 17.2578 17.2519
+ o+ + 16.2319 17.6020 17.6104
+ o+ 17-9628 19.5277 19-5257

0.7903 0.7903 0.7898
| 2.7900 2.1964 2.7831

2.7898 £ 0.0067

3.3.1.3 ' ' '
X-ray diffraction spectrometry
' -200
1 X-ray diffraction
spectrometer

Cuka

40

30

(Ni)

| 3.2 26 |

d Data Card no.11-78
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(46)
X-ray diffraction pattern
11-78
d 289 219 179 403 CaMg(Cm3)?
mrow N » G Galbium Magnesium Dolormit
Rad. Cuka X 15418  Filter Ni  Dia. d 1 hkl - ax I/, hkl
Cut off ix1 Diffractiometer 403 < 1389 15 030
Ref. Howie and Broadﬁ(urst Am. Min. 43 1210-3 (1958) ggg 1? 315?% %g; 10 02 .712
Sys. Hexagonal (Rhombohedral)*S.G. R3  (148) 2:54§ 1 8? §8§ <§ 0'1 glo
a, 48112 b c 1602 A o 3330 %H %8 H L. 4 12% T
a . B 7 = o =) : 2
Ref. ibid., refined on 33 Lines V3122 %gﬂé 1E 88‘21 : é §§ 2%'613%)8
e 01680 o7 1503 sign- 4 2 ig IO
N D2g D Color Colorless cr H@% 0 é” b 71 2 13&816
Ref. bid. white %2245 (. 2% 9 3'%'212
Sample from Haley, Ross Tvra., Ontario, Canada. %:214815 5 %%4 '. %@ % 2% 414
Analysis (wt. %): Si02 0.12, Fe0 0.22, MO 1.12, G I I I T
C0 31.27, CI2 47.22, 20 0.02. 1413 5 125 Plus 7 lines to 0.821
| i
3.3.2 : )
3.3.21 -0 T
loss on ignition)
400 1000
1.00 400

1000

3.3

(47) (weig



06°2

90v
cLe

69°C
9672
vz

0z'2

26

10

20

30

40

50

60

70

ALISNILNI

00

2!

X-ray diffraction pattern

3-2



3-3

%

%

3.3-2.2

100-1000
3.4 TGA
22.0°°
DTA
750

710

1
1.0050
0.5305
0.4744
47.20
1000
| 200
TGA
DTA
AL203
704
704

1.0012
0.5286
0.4726

47.20

49

(1000 )

1.0008
0.5283
0.4725

47.21

= 47.20£0.01

110
60.0

3-3
47.63%
688
656



3.3

600 600

16

DTG

Dolomite 88.6 mg

range of temperature upto 860°C
heating rate 10°c/min

range 150 mg

flow rate of \2 50 ml/min

TGA

700 800 (°c)

Awt. = =19.6 mg = 22.0%

(Awt) 1 '



3.4

100 200 300

Dolomite 63.5 mg
reference AI203

DTA range +50 pV
TG range +25 mg
heating rate  10°c/min

flow rate of \2 50 I/min

400 500 600 700 800

DIA TGA

900

(°C)



3.4

4
3.4.1 1
fluorescence spectrometry (XRFS)
XRFS
!
341 1
-200 4, 400
/ 4.0

XRFS energy dispersive system

(Rhodium anode side
window Bremsstrahlung X-ray tube)
30
0.3 ,

scan X-ray fluorescence g
X-ray fluorescence spectra
|
29 3.5

52

X-ray



INTENSITY

0 10 , ' 20KeV
JJIIlllJJJllIII‘IIIJIIIIIIll!llllllIIIIIIllllIlllJllJilIllll|l|l_Lllll|JlI|lJ_Ll||I[JllllllllLllllllllll
CaK&- + ._caKP
20 EV/CHAN. LIVE TIME = 262 SECS
SPECTHUM LENGTH = 1024 CHAN
Rh scatter
!
Mg
- 4
Fe Kot
Si i
M 1 Cu (f tem) - Sr
) T o e e WW
I||||||||l|||l]lllllllll]—lﬂf1lllll[lllIlllllllﬂllllllllllrlrrllllllllll[][1|ll|l|||||ll||llllllIIII
0 4 10 ' 20KeV

< ;
?j\JVI 3.5 N WM X-ray fluorescence spectrum %94 Dolomite Sample # 9h 1N Bureau of Analyzed Samples Ltd.



INTENSITY

Lo ooy

10
Illl[lljllllIIlLL]!J[lllIUllJUIIllIIIII[II|ILILJI[JIIJIll[llllll'lllll'ljllll

20 KeV
| l |

Ca Ko —

Rh scatter

«—CaKp

20 EV/CHAN. LIVE TIME = 121 SECS

SPECTRUM LENGTH = 1624 CHAN

Ill’ﬁlllnllllll;lrnilllll|IHIHllllllllllulllllilll||||||lllll]|||||:lllrﬂﬁ|lﬂl|||||||ﬂl|lr|t||
10

0

3-5

X-ray fluorescence spectrum

20 KeV



XRFS

40
30

55

count rate

A

wavelength dispersive

Ca, Si
My

Proportional counter
Scintillation counter

fluorescence spectrometry

3.4.1.2
7 |
?
system
crystal EDDT
crystal RbAP
crystal LiF 200
Ca, Mg, Si
Ca, Mp  Si
3.4
Ca 20.50
Mg 11.89
Mn 0.01

0.01

(%)

Ca0
MgO
MnO
S03

28.68

19.73
0.01

0.03
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3.4.2 !
Atomic absorption spectrophotometry (AAS) Flame photometry

fl VI Flame photometry f

110 2
1.0 ’
150.0 cm3 1
(digest) 1
100.0 cm3 ,

AAS flame photometry

Atomic absorption spectropho-
tometer Flame intensity Flame photometer
intensity

|
least square method 3-6

|
AAS hpllow cathode lamp (HCL)
slit
3-5



ABSORBANCE

0.6

05 -

04 -

03 -

0.2

01

slope = L1180

intercept on y axis -0.032

correlation coeff. 0.999

g 1

L
01 0.2 0.3 04 05 0.6

CONCENTRATION OF Mg (jjg/cm 3)

3-6 absorbance
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3-5 ?
AAS
R T
x slit
(M) (nm) (nm)
Ca 6 A-A 0.5 422.7
My 4 A-A 0.5 285.2
Fe 8 A-A 0.2 248.3
Mh 5 A-A 0.4 279.6
Na 6 A-A 0.5 589.0
K 5 A-A 0.5 766.5
n 4 A-A 0.5 213.9
A-A = air-acethylene
AAS Flame Photo-
metry 3.6 3.1
3.4.3
|CP5F
ICPS
Atomic emission spectrometry ICPS
(Plasma torch)
(excitation) (ionization)
ICPS

emission (radiation) resonance [INES
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atomic lines o I L ! " * 1 (monochro-
mator) ' spectrum lines
1
intensity detector
Intensity
(calibration curve)
Intensity
Plasma source Inductive  Coupled Plasma
Frequency 27.120 MH
RF Power 12 kw
Reflected Power 25.0
Coolant gas flow rate Ar 12.0  L/min
Plasma gas flow rate Ar 1.0 Limin
Aerosol carrier gas flow rate 1.0  L/min
Observation height above coil 150 mm
Integration time 10.0 sec (3 times)
Nebulizer Concentric glass nebulizer
Spectrometer
(a) Dispersion system Czerny-Turner mounting
Ob) Focal distance of spectrometer 500 mm
(c) Diffraction grating Plane diffraction grating
No. of grooving 1800/mm
Blaze wavelength 2500 A
Ruled area 52 X 52 mm
(d) Reciprocal linear dispersion 0.5 A°/min
(¢) Entrance slit 10 p(fixed), 4 mmhigh

(f) Exit slit 15 p(fixed), 4 nmhigh
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3.6 3.7

3.6 '

% ! (%)
AAS* ICPS** AAS* ICES**

Ca 2563 £+0.83 2391 + 150 GO 3588 £ 0.831 3347 £ 1.50
M 14.06 £ 0.44 1329 + 094 MO 2332 + 0.44 22.04 + 0.94

* 6
*k 4
3.1 I ‘
AAS, Flame photometry ICPS
(Pg/9)*
ARS Flame Photometry ICPS
Fe 58.69 £1.05 : 40.13 £ 0.90
Mn 78.10 £ 2.88 - 99.67 £ 0.60
Na - 116.76 + 2.00
K 7.58 + 0.97 4,08 + 0.41
Zn 8.83 +1.27 - 5.62 + 1.08
Al - - 30.19 £ 4.28
Si - - 43.25 £ 9.26
Ti - - < 0.5



3 44 ! (17)

1000

1-2

3. 441 tu
1 1.0
1 ie) e 11
! ! (hot plate)
2. (residue) 1 | I
11 2.0-3.0 o8
! 5.0 onB 1.0
110-120
3. ) 50 o
basic salts 20.0 o8
10
4, (soluble matter)
4 11100
)
(residue) 110-120 3
|
6.
7 2
400

61
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! 38
3-4.4.2 ' (combined Oxides)

1 6 3441
2000 a8 50 |

1-3 | | 600.0 CTB
2 D

free flame
400 550

" 23" 38

3.4.4.3
1 3.44.2 1

2500 o8 0 o8
4.0% 50.0 o3
1110

1
0.1% 2-3
19 20.0-50.0 o8
00.0 onfS
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2. 4.0%
50 B

0.1%

free flame
400
1000

38

3444

1 3-4.4.3
1500 o
2-3 [(NHA)2 HPO4 (m) 25.0
1000 o 100 a1B

50 B 1 2

L20) 23 V
(L9 25-0-50.0 o
10 1000 8
(NH4)2HPO4 0.10-0.15 ,
1 4



3.

(1120)
B 3 10.0 o3
om3
MNHIPOL, 6 <
38
3.8
**
*
*%
G M
3.4.4.5 ]
(HH\\A)

64

10
20

] '
(b )

3.71 £ 0.07
023 £ 001
2861 +0.39
1795 + 115

4

PATTON A\D REEDERS INDICATOR
]

(Eriochrome Black T)
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1 HOWNA 0.5

(ar) 50.0
2 0.2
(ar) 50.0
monoethanolamine
hydrochloric acid solution
110 2
( 05 H0) 250.0 o8
11 20.0 onB
7k Mo 50 o
100.0 o3 1
2500 o8
1
250.0 onB 2 25.0 o 25.0 o
80 M 4.0 o
) 35
(ar) 30.0 (ar)
30.0 HE\N , 500
0.01 M
1.0 o8

" 40 B



25.0 onB 250.0 orB
250 o 50 o3 '
(ar) 30.0 ! 30.0
50.0
0.01 M
39
3.4.4.6 ®
weight methods)&
1 0.5-1.0
Schroetter Alkalimeter ( 3.7)
stopcock
2 Il
B
3
4, Q02-free
(suction) a
soda lime
B,
02
v 1-A
%c°2 =

3.10

66

(Loss of



67

o
zlJ'VI 3.7 Schroetter Alkalimeter

3.9 ,
%
(% ) % )
Ca 22.88 + 0.55 ¢0) 32.03 £ 0.55
My 1275 + 0.24 MO 21.15 + 024
% 1 4
3.5 calcination ,
calcination . 1
calcination
2
3.5. I calcination

35.1.1 calcination
'L ! -30



—~ + —~ 4+ + +

VAR
% 2

3.10

68

1 2 3 h 5

100.1496 100.1391 100.1386 100.1394 100.1367
100.7353 100.7978 100.7393 100.7354 100.7391
+ 1124633 1146265 112.8703 112.5201 112.8841

+ 1121829 114.3240 1125971 112.2409 112.6081

05857 0.6587 06007 0596 0.6024
02804 03025 02932 02792 0.2760

4787 4592 4881 4688  45.82
471,06 +1.28
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30.0 (

) s00, 700, 800, 900,
1000, 1100 2
/
calcination .
311 3.8
311 calcination ,
calcined
(°0) e calcination (%
600 21.23 + 0.08 44.66
700 38.79 £ 161 8l.59
800 4754 £ 001 100.00
900 4753 + 0.00 99.98
1000 4754 + 0,01 100.00
1100 47,54 + 0.00 100.00
* 3
xk calcination = 100
800-1100
47-5410.01%
100%
0 V() [ m—— > Ca0.Mg0 + C02
184.312 = 88
oo -

4775 %



il (%)

UIRLNNKE

-

v

50

40

30

20

calcination



3.9, 310
3.12

700
800

1000
1100

11

(47.75:41.54)
5757 x

= 044 %

- TA DA
3.12, 313

, calcined

1
calcined (%

33.20
15.28
1.90
1.80
1.80
1.70



(mg)

Calcination 1100 C
Cal t 900
Cal t
Calcination 700
mg
Calcl 1 60

range of temperature up to 900°C
heating rate  10c/min

range 50 ng full scale
flow rate of  SDml/min
72.63+3.35 ny

39 TA calcined dolomite

900 °c

wt.loss = .170 %
W t.l 1.80
wt.l 1.90 V.

wt.loss =315.28 /*

wt.loss ==133.20"/.



= EXO

oemmmmnnan

ENDO

1 1
100 200 300 400

VHUNT3 Calcination N 1100°C

T 1
500 600 700 800

900

WMALNIT Calcination N 1000°C 410

\

WMAUNTT Calcination N 900°C

MAYMI Calcination 7 BOON

VMAUNTS Calcination 10

MALNNT Calcination

range of temperature up to 900°c
heating rate 10°¢/min

range *100 pv full scale
flow rate of N2 50 ml/min
fmingnsAantnanld 94.24%2.63 mg

(°c)

3.10 DTA  calcined dolomite
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3.13 calcination
|
calcined TR
(°0) % calcination (%
600 14.34 30.16
700 32.25 67.86
800 45.64 96.00
900 45,74 96.21
1000 45.74 96.21
1100 45,84 06.42
*
) 1 ( . %

311 (47.54%)
*k 100% calcination = 47.54%

39 calcination
TGA 3.10
peak ' calcination
! 600 \ ‘ \
calcination (34 peak peak
400 peak
calcined peak !
calcined 700 calcination
' 800
3.

, 3.3.1.2
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3. 31

3.14 calcined
() ¥
600 2.6455 + 0.0216
700 2.9450 + 0.0508
800 3.2684 + 0.0938
900 3.2805 + 0.0509
1000 3.3031 + 0.1600
1100 3.2560 + 0.0751
* 4
, calcina-
tion 800
( )
800 ,
calcination
3.5.1.2 calcination
1. -30
30.0 800
800
30, 60, 0 120
calcination | 3.15

312



-~
-~

AITHAIIITILN

calcination



(
calcination

lifl

? 18
i N}
©
-
™
N
| 1 1 | —
o o =3 [~ o _
© 0 b 2 e

(%) MBLALRUTALY:



TR

3.15

calcned ! 300
) (%)
P 4479 + 0.05
60 47.46 + 0.02
0 4754 + 0.04
12 4754 + 0.01
3
2,
DIA
3.16, 3.17 3.13, 3.1
3-16

1

S 8 8K

18

calcination

calcination (%

991
3.25
2.33
1.90

94.22
99.83
100.00
100.00

calcined

1
calcined (9
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3.3.1.2
3.18

83838

'

37.63
44.29
WA
45,84

calcinat

{0  calcination (%9

3.18

ion

79.15
93.16
95.10
96.00

1

800

3.15

calcined

2.8739 £ 0.0965
32700 + 0.1090
3.2419 + 0.0589
3.2684 + 0.0938

4

19



300 400 500 600 700

calcination  800'c 120
fiurni calcination  BQo'c 00
—_— calcination  800C 60

I ISmg

VISurm calcination  aoco’c iflmoai 30

range of temperature up to 900°
heating rate  10°c/min
range 25 ng full scale
flow rate of 50 ml/min

56.2515.61 ny

313 TA calcined dolomite 800

800

wt. loss

wt.loss

w t.loss

Wt. 08

F 1.90%

as 2.33%

3.25%

= 9.90%



T
200 300 400

T T T T °
500 600 700 800 (°C)

A -
WAUNI3  Calcination M 800°C 1UuLIan 120 u:i/______,__

\
*v, 336 !
e — 423

/

MHAUM3  Calcination T 800°C WA 90 wAN

ENDO +— AT — EXO

430

™,

. B _’Lau

|
\‘{413
i
'

—

niuN13  Calclnation N 800°C wlutaan 60 wAN

———————

-~ - -
VIAUNT3  Calcination 11 800°C wluwan 30 wAfi

range of temperature up to 900°C
heating rate 10°¢/min J
range +£100 pyv full scale d
flow rate of N 50 ml/min
\Twm'n'nmﬂ'\")mhq%lﬂ 95.46%1.97 mg

314 DIA  calcined dolomite
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™ o~

aLmiLsneurLed

(1177)

90 120

60

30

calcination

800
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3-5.2 calcination b
|
calcination
orifice
3-5-2.1 '
orifice 5 3-16
orifice
(Aneamometer) ( )
(AP ) | 3-19
'\]W 3-17
3.5-2.2
orifice
(AP )
(1)

320



3.20

10.0
111
12.0
134
142
16.0

(m/min)

65.8
66.8
69.2
n.i
4.2
76.6
9.0
8l .4
83.7
86.1

4.7
APL, VAR,

VAP

2.68

2.83

3.00

3.16

3.33

3.46

3.66

3.76

4,00

, AP2, log , log AP2

Ap2 (cm) log
1.8 1.82
3.6 1.83
4.5 1.84
4.7 1.86
4.7 1.87
4.7 1.88
4.7 1.90
4.7 1.9
4.7 1.92
4.7 1.94

3.17

(m/min)

123.0
138.5
158.0
173.3
192.5
209.5
229.0
241.5
266.0

log AP2

0.26
0.56
0.65
0.67
0.67
0.67
0.67
0.67
0.67
0.67

84
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5
4
sk
2
1f
1 - L 1 1 1
S0 100 150 200 250 300 un1/uin
iy
3.17 Eyp, '
° Py ° il AN 000
0g0
050
L“
o 040
2
Q30 -
a2 [
1 1 L 1 ' 1 ! 1
o 1.80 1.82 1.84 1.88 1.88 1.90 1. 1.94
log

log P2 log

86



3.9.2.3

(heater)

67

321

600
700
800
900
1000

calcination

200

-30 40

4.7
soo, 700, 800, 900, 1000

DTA TGA
3-21-3-23 3-19-3.21
1000

calcined

+

2.7492 + 0.0402
2.1759 £ 0.0827
2.7098 + 0.1131
26117 + 0.0848
2.6418 + 0.0675

+

+

+

+

87
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3-22 calcined
b TR
0 1
C .
9 calcined (%
600 417
700 459
800 46.4
900 43.0
1000 36.7
3.23 calcination ,
calcined
(") VA calcination (0
600 -0.16 0.00
100 1.64 3.45
800 1.14 2.39
200 4.54 4.54
1000 10.84 22.80
* (47.54%)

, calcined
*k % 3 A 10°m
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o  — °
TYVH 1 1 1 1 1
600 700 800 900 1000 °c
3.19 $ calcination

*'1




200 300 400 500 600 700 800 900  (°C)

’|\ calcination looo'c 1%
calcination 900%c 18728
: 'S
g V " Wt.loss e 36.7%
F & ! calcination 800*C \728% N 870'c s
§
calcination 700% \ 720% A Wiloss — 43.0%
i N/ gl
].5mg
calcination 600 *¢ \ T23%¢
‘ X wt.loss :46.4%
range of temperature up to 900°c | soe
heating rate 0 ¢/min \' wiioss Zu5.9 %
range 50 ng full scale basre!

flow rate of 50 ml/min
j 89.04+14.61 ny

Wtloss —47.7%
8947 \\

3.20 TGA calcined dolomite



7 Calcination 1000° ¢

WAL Calcinatlon N 900°C

WHONT Calcination N 800°C

MALNIT Calcination 71 700°C

e e P

400

MdUN1T Calcination 1 600°C

S

range Of temperature up 10 Y°c
heating rate 10°c/min

range £100 pV full scale
flow rate of N 50 ml/min
94.30£2.47 ny

3.21 DTA calcined dolomite

900

C)



3.5.24 1 calcination

1000 30, 60, 90, 120 150
: 1
DTA TGA
3.24-3.-26 3.22-3.24
3.24 , calcined
1000
() *
P 27019 + 0.1128
60 2.6594 + 0.0712
0 25022 + 0.0822
120 2.6418 + 0.0675
150 26517 + 0.0937

92



3.25 T calcined

J 100 %h
TA
() "~ calcined (o)
0 26.60
60 16.90
0 18.06
120 36.70
150 40.50
326 calcination' 1
calcined 1000 2
() . @ calcination (1)
J 20.94 44,05
60 30.64 64.45
0 29.48 62.01
120 10.84 22.80
150 7.04 14.81
* 3.23

*k % 10%o



T S l 1 1 1
30 60 90 10 150
3.22 13 calcination

1000 . '

94



UIMINBBUANSAIDETY (mg)

400

calcination

j 2.5 mg

<000C

o 4 "
——————___M80N113 calcination N 1000 C

600 800 (°ci
1)1 150
- - .\-
wune1 120 uIn \

\nmi calcination

S

1000¢ WA 90 waR

b

P SI—

T~ W#un11 calcination

B N \  WitNoss = 3670%
\
Nt.los’g = 1806 %
\

\

oc0’c 1WA 80 W \
\

Ibmg
Yy

T~ wiun11 calcination

=i

\
\A. loss = \1690%

a2 -
1000 C 1JUIIAY 30 uIn

o
range of temperature up to 900°C

heating rate 10°¢c/min

+ o
Range ¥50 mg €)1 £.11 scale
range 125 mg (-=--)

2 50 mlimin
8 461 .75 mg.

flow rate of

3.23 TGA 1104 calcined dolomite \r 1000 0 fi I9iiUTiyil 2

\

o

wt.loss = 2660%

1711 ViQB'IfH 1 14" nu



T T T T T g | T T
100 200 - 300 400 500 600 700 800 (°c)

& - - =
VAUNTT Calcination N 1000°C 1UMIIAT 150 UIN

\ 380
<\
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452§ ~ WAUMI Caleination 1 1000°C wuaan 30 wah
( a1

range of temperature up to 900°¢
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1 calcination
DIA TR 1 ]
3.27-3.28 3-29-3.30

3-27 Yt calcined

1 2.5120 £ 0.0405
2.1838 £ 0.0653
3 2.1126 £ 0.0960

* 1 calcination
1000 2 preheater

2 calcination
1000 2 preheater

3 i calcination
1000 1 preheater
pack bed
*% k
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calcined
% 1
calcined (9
1 28.46
16.67
3 7.50
3.27
calcination .
calcined
¥ 09  calcination (O/c)$$$
1 19.08 40.13
2 30.87 64.93
3 40.04 84.22
3.27
] 3.23

% 100%
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430°c =

range of temperature up to 900°¢
heating rate 10°¢c/min

. range © %50 mg full scale

flow rate of N2 50 ml/min
Tminaead1sAI881e 79.2745.14 mg.
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3.5.25 calcinaiton

| calcined 1000 | 1
preheater pack bed mi
63 / 3 o
calcined DIA
TRA
3.30-3.32 3.31-3.33
3-30 calcined
1000 1
(1) *
43 26571 + 0.0478
63 2.7126 £ 0.0960
76 2.7635 + 0.0551
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calcined
1
calcined %
241
750
28.04
calcination ,
1000 1
(%)*  calcination (°/o)$'
45.13 94.93
40.04 84.22
19,50 4 02
3.23

100%
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600 700 600 (°c |

wt.loss M 2.41%

wt.loss w© 7.50%

43 « |
349*0
400 c\ .
« SM 83 1 « |/
316'c
.3
5mg
« mail 7 |
__ 306c ™
3s2'c

SN 500

range of temperature up to 900°¢

heating rate 10°C/min

+ A2
sty #30. g F )]_ full scale
range +25 mg (= )

flow rate of N 50 ml/min
80.650.92 .
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3.6

calcination
3.6.1
3.6.1.1
suspension
calcined dolomite
5.0 500.0 am3
1:40, 1:60, 1:80 1:100
2
52.5 o/ 1 5
80
110 2
3.33
3.33

calcined dolomite

calcined dolomite

()

5.0384 1:40 4.7784
5.0156 1.60 4.7568
5.0057 1:80 4.T474
5.0028 1:100 47447

3.5392
4.4691

4.3424
2.5138

11

calcined dolomite

calcined dolon

2
HU
()
4
74,07
93.95
9 47
5298
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3.6.1.2

calcined dolomite

5.0 500.0 enB
1:60

2
45, 75, 105 1 165

3.6.1.1 3.34
3.34

calcined dolomite 60

() ()

5.0358 i3 4.7760
5.0156 [ 4.7568
5.0205 105 4.7615
5.0721 1% 4.8110
5.1147 165 4.8508

3.34

calcined dolomite 5.0

160 75
3.35

111

calcined dolomite

1
suspension
525 cn3lu
20
()
(%
0.8789 18.40
4.4691 93.95
36876 - 7745
2.3222 46.40
1.7500 36.08
suspend
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dolomite  suspend

! 75
calcined dolomite
()
50156 4.7568
5.0541 4.7933
50233 47641
3.34 !
3.6.2

3.6.2.1

calcined dolomite

1 1 I 1 ]

1:60

4.4691
4.4802
4.4469

x-ray diffraction

112
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(9

93.95
9347
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900

x-ray diffraction
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3.36

()
5,0128 2.2126
5,0089 2.2109
50113 22121
3.6.2.2
!
1.0
1
|l
3.38
3.37
n
n
()
1.0477 0.7242
1.0174 0.7031
1.0904 0.7537

2.1860
2.1831
2.20%

x-ray diffraction
3.37

0.6464
0.6334
0.6814

3.35

(9

98.80
98.74
99.88

99.14

89.27
90.07
9041

89.92
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3.38 d !
X-ray diffraction

211 1.49 122 2431 H>

INTENSITY

4-0827
l-oak 100 52 12 10 Magnesium Oxide
Rad. CukOj X 1.5405 Filter Nr dX i, ohid o dX o, hid
Dia. Cut off Coll. 2431 100 11
I/l. G. C. Diffractometer  d corr. abs-7 Hgg 1gg %98
Ref. Swanson and Tatge, JC Fel. Reports, HBS 970 R
5. T IR
s. Cubic ,
i ST a0
& ¢ oz 00 B 4n
oot (1)8L732 vy Sign
N x3.581 mp Color
Ref. ibid.
High purity phosphor 6ample form RCA heated
ot %ﬂ:for 3 hr*,
At
To replace 1-1235, 2-1207, 3-0998
™
[{<]
n e
o~
n
0
(=2
N
o
g 5 :
* ) 2 = 2
S 3_ - 5 o
__A A A_.n J \ A
104 94 84 74 64 54 44 34
- (2}
u 3
o ~
&
@
<
23 ©
© - ™
2 & 8 z <
A T i -
i A A
A L L A A A A A
104 94 84 74 64 54 44 34

20
3.35 d  Xray diffraction pattern
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363 | (MgSH4)

3.6.3.1
la
| 3.6.1
5.0 250.0 o8 1.0 M
(100.0 o)
(gooch crucible)
400 )
X-ray diffraction
3.39 3.36
3.39
, ()
0
1 M (cm3) "
()
5.0706 100.0 6.6831 56410 84.41
5.0L47 100.0 6.6094 55491 83.96
5.0270 100.0 6.6256 5.6304 84.98

84.45
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3.6.2.1
10 250.0 onBB 1M
(.150.0 amB)
3.6.3.1
x-ray diffraction
1 3.40 3.37
3.40
()
%
() %
10.0743 150.0 31.0246 25,0257 83.19
10.2606 150.0 30.6367 24.8724 81.18
10.3905 150.0 30.0805 25.2329 8.3
81.90
3.6.4 (MgCI2.6H20)
3.6.4.1
!
3.6.1
10.0 250.0 om3 ! 2M

(50.0 o)
oH 10-12
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|| H 10.0 o

1:10
1
0.1% 2 M
50 o
1} #4
(MoCl2.  20)
Thermogravimetric analysis 341 3-38
341
!
MCl.6 20 ( )
%
() (m "
100481 50.0 22.3672 21.2141 94.85
10.0081 50.0 22.2182 210829 94.65
10.0337 50.0 22.3352 213598 95.63
95.04
3.5.4.2
3.6.2.1
10.0 250.0 cnB 2 M
(100.0 omB)
3.5.4.1

(MgCI2.6 20) Thermogravimetric analysis
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TG
MgCly-6Hy0
DTG
Ny e \\ - ”/"'-s_.r-
1 1 1 1 1 L 1 S
280 240 200 160 120 80 40 0
L TG
MgCly6H,0
2mg
MgClp-2H.0
DTG
T T ey ] /.—-..,_r""'—
—— 8
1 . * 1 1 ] 1 1
(°c) 280 240 200 160 120 80 40 0

38 TA DG, mi 'l (MgClR.6HY()

M



3.42
3-42
() M (cm3)
10.0438 100.0
10.0507 100.0
10.0264 100.0
3.6.5
3.6.5.1
250.0 cm3
#41
2
diffraction

3.40

3.39

MgCl2-6H20
(%

50.6499 42.7479 84.40
50.6847 41.6847 82.24
50.9612 42.8544 84.76

83.80
363 50
100.0 o8
pH 11-12 |
110
X-ray
3-44

122

343
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L MgCl.;6H,
el OHp
Ing
MgC|2-2H20
MgClz'Hzo
— L
S| . Mg
Ve =" "0 AN re7
a N _.\.~/,/ "l
[ e
O
=
— 1 ] 1 1 1 L 1 1
f'__D,_. 280 240 200 160 120 80 40 0
Q| :
g | TG
—
12 mg
MgC|2'2H20
MgCla-Hy0
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....... R e T a z.—._\_r""'—_._.
N~ ‘-\.'
o7 - 1 - L - 1 1 l' 1 1 1
(C) 280 20 20 o0 1A & 40 0

339 TA DG
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3.43 I

()
() %
5.0304 24383 1.9893 8 .83
5.0104 2.4280 1.9593 80.63
5.0144 24305 1.9623 80.74
80.07
3.6.6
3.6.6.1
3.6.3 5.0
250.0 o 100.0 o
(1:9) 1000 B
K|
200 o
X ,
110
2 X-ray diffrac-
tion (Florisil) |
amorphous Florisil 3.45
341

X-ray fluorescence 3-46 3.42



INTENSITY

3.A d - «,
x-ray diffraction

125

d 237 417 179 417 Mg(OH)
I, 100 90 55 90 Magnesium Hydroxide
Rad. CuKa, X 1.5405 Filter Ni ds 11, hkl a X hkl
Cut off 11 Diffractometer 477 90 001 9001 <l 105
Ref. MBS Circular 539, Volume 6 (1956) 2.725 6 100 8974 2 204
Sys. H | (Trigonal) 6 %%83 1%8 %%lz gg%% % 3%
ys. rexagona rigona $.G. o D1 Ml (164) .
1573 35 110 8156 4 115
03U g 00 44760 R T 404 18 1L 7865 4 20
a 7 21 Dx237 %gég 162 %88
Ref. ibid. 1300 12 W
G 1561 @BLSEL o Sign + e Sy
V 239 mp Color Colorless 1.118 2 113
Ref. ibid. Dana's System of Mineralogy 7th Ed. Vol.l %8%% g %gg
Sample prepared at NBS from MO and water held at 600°c %8887 g %11?
and 20,000 psi for 3 days; spect. analysis shows < 0.1 % 0.9543 2 005
Ca; < 0.01 %Ag, Al, B, Fe, si, St Ti; <0001 B, g8  § 3
Cr, Cu, Cdl structure type. Pattern made at 26°c. 9085 4300
P
.0
Lo}
[}
o~
(3]
o
©o
v
<
v &
5 5
o~
& >
~ <
= i ku‘-’
N
60 50 40 30 20 10
20

3N

d  X-ray diffraction pattern
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35

() () ()
5.0346 120.0 9.9628
5.0079 120.0 10.9876
50081 120.0 9.7021
3.46
Florisil X-ray fluorescence spectrometry
(%
MO  Si02 Ferg Q0 GO

11,728 34382 3633 0052 0072 0130
Florisil 8.820 90442 0325 0.057 0051 0.304
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x-ray diffraction pattern
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3.7
3.7.1

3.7.2

347
3.1.3

30 M

100.0 cB

0.5 M30.0 o3
!

3.47

500

900

1.0

10 M

0.5 M 300 o8

10 M

1.0

250

3.7.1
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n 10M M7

50 o 0.15 onB
005 M
347
3.74
40
25.0 o
50 o 01 o8B
0.05 M
347
3.1.5 !
I
, 16
2 400
05M 250 onB '
10 M

347



3.47

V003 Mg(0H)2.3H20)
)
IMCBMg(OH)2.3 2 + H2 4 Im)

MO+ 204 1Im)
B

IO -My(OH)2.3 2 + HCl 2

MO + HCl 21)

MgSO4 + N3 (ag))

97.49
98.53

97.39

97.76

98.48

97.90

98.33

96.56
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